Two experiments were conducted to study the effect of supplemental selenium at levels of 0, .1, .2, or .4 mg/kg to a finishing beef cattle diet containing .08 mg/kg.
INTRODUCTION
Selenium has been reported in a dual role in ruminant nutrition as both toxic and as a beneficial additive. Burroughs et al. (1963) reported an 8% increase in gain in fattening beef cattle from adding .10 mg of selenium per kilogram diet to a corn (zea maize) and protein supplement diet which contained less than .1 mg/kg selenium. Furthermore, selenium has been shown to have at least a partial replacement value for the tocoperhols in lambs (Hopkins et al., 1964) . In contrast, pasture plants containing 4 to 5 mg/kg of selenium on a dry matter basis, were found to be toxic to 1Department Moxon et al. (1944) , indicating that the range of levels between suboptimal and possible growth-depressing is less than 40-fold. Groce et al. (1973) indicated a level of .1 ppm of selenium from sodium selenite was required to supplement a corn-soybean meal diet for swine, which was unsupplemented with vitamin E. However, the range of tolerance between optimal and toxic was not established 1 in that research. Ku et al. (1973) obtained gains of .64 kg per day with pigs fed a diet containing .04 (natural) plus .4 ppm added selenium, indicating a fairly wide range. In the latter research, no graded levels of selenium added to the low selenium diet were compared.
The objective of the research reported in this paper was to study the effect of various levels of supplemental selenium upon the performance of finishing beef cattle and upon tissue deposits of selenium.
EXPERIMENTAL PROCEDURES
Two experiments were conducted in which steer feeder calves of Oklahoma origin were fed a finishing diet of a full feed of high moisture ground ear corn (corn, ears, ensiled, (3) Experiment I. Two lots of 12 Hereford steer calves each averaging 258 kg initially, were fed the finishing diet listed above for 204 days. One of the two lots was fed supplemental selenium at a level of 1 mg per head, daily, which was calculated to supply .1 mg/kg of diet to cattle consuming an average of 10 kg air-dry feed per head, daily. Sodium selenite, which contained 45% selenium was used as the source of supplemental selenium. The basal diet in the average proportions consumed, provided . Blood samples were taken for subsequent serum selenium analyses on the 29th, 94th and 113th day (whole blood on the ll3th day) of the experiment; on the 113th day hair samples from the mid-fib-area were collected for selenium analyses. Selenium determinations were made on the feedstuffs and on the animal tissues following the procedures outlined by Dye et al. (1963) .
RESULTS AND DISCUSSION
Growth Rate. In experiment I cattle fed an average of .1 mg supplemental selenium per kilogram in addition to a natural ration content of .08 mg/kg gained significantly (P<.05) more rapidly in a 204-day trial than did those in the control group which received no supplemental selenium (table 1). The magnitude of difference was a 10% increase in gain due to supplemental selenium and is in agreement with an 8% increase in gain obtained from a similar level of supplemental selenium, reported by Burroughs et al. (1963) . This is in accord with the report of Groce et al. (1973) that a level of .1 ppm selenium from a sodium selenite was required in a selenium-low diet for swine. Routine slaughter carcass data showed no treatment difference.
Supplemental selenium had no beneficial effect on rate of gain in experiment II (table 1) . Supplemental levels of .2 or .4 mg per kilogram diet resulted in significantly (P<.05) depressed rates of gain.
Comparable data from the feeding of these levels are not available in the current literature. The reasons for a response in experiment I and for a lack in experiment II, from the feeding of .1 mg/kg of supplemental selenium are not obvious. Many researchers have reported an interrelationship and even partial replacement abilities of vitamin E and selenium (Hogue et al., 1962; Scott et al., 1957; Stokstad et al., 1957; Muth et aI., 1958; Welch et al., 1960) . Since the two experiments reported in this paper were conducted in different years, it might be presumed the natural vitamin E content (assay as outlined by Ames, 1971) of the rations varied between years but in both years it was rather constant (20 mg per kilogram, year 1; 25 mg per kilogram, year 2). The N.R.C. bulletin on beef cattle (1970) suggests a level of 15 to 60 mg as adequate for younger calves.
Based on the data obtained in this paper, it would appear that the range between sub-optimal and possible growth-depressing levels of selenium in the diet of finishing cattle may be quite narrow, and probably below the levels of 4 to 5 mg/kg of diet which were shown to be toxic by Moxon et al. (1944) .
Tissue Deposition. Tissue concentration of selenium was increased as the daily intake of selenium was increased, regardless of tissue sampled, except in only one instance. Average serum concentration on the ll3th day was lower for those fed .2 mg/kg than for those fed .1 mg/kg supplemental selenium (table 2) . Most marked increase in tissue levels of selenium was in whole blood where a threefold increase was observed from adding .2 mg/kg as compared to those fed only the control diet. There was a non-linear increase in serum selenium in the control group, whereas the serum level in the treated groups decreased at 94 day and then returned to the 29 day level, or slightly higher, at the ll3th day. No explanation is proposed for this observation. Because of the nature of the sampling of tissues for selenium assay, statistical analysis could not be applied. Even though all 12 steers were involved eventually, only four from each treatment were sampled at each time of sampling; then at the second sampling four others within each treatment of 12 were sampled and in the third sampling, the remaining four from each group of 12 were sampled. Oldfield et al. (1963) attempted to establish optimum whole blood levels of selenium in sheep, based on the presence or absence of white muscle disease in lambs from such sheep. White muscle disease occurred in lambs from ewes whose whole blood contained .02 mg/kg but none occurred where the blood contained .06 mg/kg. In only the control group did the whole blood from the cattle reported in this paper have an average level as low as .06 mg/kg. Four &fferent steers were sampled from each treatment for the serum analyses, on each of the 3 days listed. Leonard and Burns (1955) demonstrated the level of selenium in sheep blood represented level of dietary selenium, but the level of selenium in the fleece more nearly reflected the length of time the sheep had been fed diets higher in selenium than it reflected the immediate level in whole blood.
